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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Railway.
Read again the following papers :—

G.0., dated 9th October 1890, No. 1495 R., Public Works.

Order—dated 9th October 1890, No. 1495 R., Public Works,

The Consulting Engineer for Railways is requested to submit a note embodying
such information as may be available with regard to the comparative advantages and
cost of a ferry and bridge over the Godévari at Rajahmundry on the East Coast
Railway.

x (True Extract.)

(Signed) T. GRACEY, Lieut.-Colonel, R.E.,
Offg. Joint Secy. to Govt., P.W.D.,
Railway Branch.

G.0., dated 23rd October 1890, No. 1585 R., Public Works.

From the Consulting Engineer for Railways, dated Madras, 16th Qctober 1890,
No. 686. :
Nore by the Consulting Engineer for Railways, dated 16th October 189

; 0, on bridging
the Goddvari at Rajahmundry.

From the information available in the office of the Chief Engineer for Irrigation
it appears that the God4vari at Rajahmundry is about 8,600 feet wide and that the
water rises about 17 feet above the dry season level in high floods., The highest
kuown flood over the anicut gave a discharge of about 10,00,000 cubic feet per second,
and the average velocity did not exceed 5 miles per hour or 7-3 feet per second in
the eurrent. The discharge of 10,00,000 cubic feet per second from the drainage
area of 115,000 square miles appears correct, as it nearly corresponds to the highest
flood discharge of 820,000 eubic feet per second in the Kistna with a drainage area
of 97,000 square miles, and the catchment basins of both rivers appear to be subject
to similar rainfall. T will be seen from the plans that the river is narrower at
Rajahmundry than at any place within reasonable distance up or down stream. This
narrowing is probably caused by the presence of soft sand-stone rock cropping out in
the bed of the river at the Rajuhmundry side against which the water washes in high
flood and where there is always deep water at all seasons. On the Arungabad side
on the contrary the water in flood is slack, the bed of the river sandy, and the dry
season channel of the river is constantly varying as will be seen from the plan of the
sand banks in the river for two seasons about 10 years apart With the exception of
the right bank where soft sand-stone rock crops out the bed is said to be of coarse
sand which is supposed to extend to a great depth, but no borings have been taken.

2. Owing to the position of the anjeut about 4 miles below the bridge site, if
the river is bridged at Rajahmundry sufficient water-way should I think be given to

«pass the highest flood without greatly increasing the average velocity,

It would I think be

] proper to provide for passing the high floods at a mean
velocity not exceeding th

e mean existing velocity of the river in the current. This
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velocity, as before stated, is reported not to exceed 7 LS
i 4 r A ‘3 feet ; iy
recorded rise of the river above the ordinary dry season 1evgefssf,?‘;:g£ The greatest . The cost of the girders 1 estimate a8 below : —

gafely assumed that in hi G . i
y at in high flood the average scour will increase this deand it may be § . 200 feet clear spans il o

93 feet. Assuming therefore that in hi th : '
i thegavera A at in l§1gh fi‘ood the average depth of ﬂl: to at lea_st _ ,‘ 210 tons at 300 per ton ... B v .. 63,000
P o IpEau velocity 73 feet per second the Water-:v water will e 249 feet clear spans erected— '

o discharge the 10,00,000 cubic feet per second will be 200,000 ay required 320 tons at 300 per ton . 96,000

1 do not suppose that the river can be made to run with anig x73 = 5,906 lineal feet.

and equal scour through all the spans of which the hid ything like equal velocit
contrary with a mean depth of 23 feet and a mean velocit%eo‘gl;%?,b? e:(tnggfsed 5 0(;1 thz
second it is

probable that through some of the spans the water may be 50 foet de 3
ep and the

7. For 5,950 lineal feet 30 spans of 200 feet or 25 spans of 249 feet would
be required giving 6,000 and 6,090 lineal feet of water-way and 6,390 and 6,475
lineal feet of bridging respectively. y ¢

Assuming that the cost of an abutment 18 equal to that of 13 piers, the cost of

velocity 10 to 12 feet per second, whilst other spans may be silti '
1 . . 5 ’ . . . 9A° 3, s i . i M

only 8 or 10 feet and the velocitgr of the curren}t) hal‘dlyyapi)i:;:ﬁ:m the depth being ‘ bridging the Goddvari with 200 and 242 feet spans would work out as follows :
3. The clear spans of bridge over the Godévari should i W S RS
?han 9200 feet and need not be greater than 242 feet-—the ;cl)lrrlr?g' opix e Etimated cost of & brice ol 30 spentl o
913 feet from centrp o chutts 02 pier, Ao inttar ot 250 foet. A%vte]?’a distance of 99 piers at 61,000 each ... R v17,69,0‘1'0
9200 feet would I think obstruct the water-way too much, and a ghi e 2 abutments at 91,500 each BALY e SR i A 1,83,000

’ nything more than 30 spans 200 feet girders at 63,000 each .- 18,90,000

—— -

9492 would increase the cost of the bridge inordinately.

4. T understand that bricks of go Total ... 88,42,000

od quality can be made cheaply and easily at

several places along the canals near the head works and th

F : ¥ at the stone at hand i Add—
mfengr.AIdtherefore assume that the bridge if built will be of brickwork. 18 YeEy Earthwork approaches on both banks = G X 1,00,000
# esign for the bridge similar to that whie ‘ Training works on right bank .- $,00,000
the Kistna should be suitable,g and alt::ing the ratesl’fc? s?l?ts, bt;‘issllilwlél;lilx);: ane?loned ot ]).h‘m‘-.gc‘ ‘ g -2 S oo
for piers for 900 and 242 feet clear spans should be as under :— asonry the cost Establishment .+ 208,000

o .
200 feet clear spans cost of 1 pier— RS s 5-—-3’00-——’000
: RS.
11 tons iron in well curbs and bund rings at 350 per ton / i i 5 f 242 feet clear—
45,000 cubic feet well sinking at 25 per 100 cubio feetp 1?’323 EStlma.ted oost of a bridgo of 25 epant 19,68,000
| 4,200 ,, concrete cement at 80 per 100 cubic feet ‘ 3’32;0 24 piers at 82’(.)9“ endt : A 2'46’000
| 9,500 4 mortar cement at 25 per 100 cubic feet . 92875 2 abutments 123,00 coeh 56,000 each 24,00,000
5 22,388 ” gr{cliworlli in mortar at 50 per 100 cubic feet. 13,200 25 spans 200 feet ghederat N o P AR
" » riokwork in cement at 90 per 100 cubio feet, 4, >

;R 17,400 i brickwork in mortar in piers at 50 per (1380 S0 Add Total .. 46,14,000
pil e o AR oy '
2,000 . Ashlar masonry 1/8 cubic feet ... .. 3,000 Earthwork approaches on both banks .- e T 1,00,000
50,000« stone pitching at 10 per 100 cubic feet 5’000 Training works on right bank il
’ Piant, &o. By o . ves cen .o s 3,00,00()
' ] Total i 55,145 Establishment pe S0 ses ane ae LR LR 2,'36,(_)()0
Contingencies 10 per cent. we 9,015 61,00,000
: Grand Total ...  61,00,000

Total cost 1 pier for 200 feet span ... 60,660

From which it appears that a bridge of 30 spans of 200 feet giving 6,000 lineal feet
of water-way might be expected to cost Rs. 53,00,000, and a similar bridge of 25 spans
of 242 feet giving 6,050 lineal feet of water-way 1{.8.'61',00,000. I am of opinion
that the 200 feet spans will not obstruct the water-way injuriously, and I therefore think
the 200 spans should be adopted. 5

3. The ferry across the Godévari at Rajuhmundry is estimated+ to cost
Rs. 11,00,000, and it will be seen from the plan of the river sand-banks that its main-
tenance will be costly and that it will be difficult to keep up owing to the constant
shifting of the sand-banks on the right bapk of theriver. It will in fact be con-
stantly necessary to shift the river bank sidings between the middle of June and the
middle of December (as the Godé4vari river 18 affected by both monsoons and is con-
stantly rising and falling between those periods) to admit of wagons being runon
board the ferry boats. It appears doubtful indeed if the ferry could be kept up

officiently during these siX months if any abnormal pressure of traffic took place.

9. T have no reliable data upon which 1 can base an estimate of the cost of
maintaining the ferry, but if laying down and taking up sidings and building tempo-
rary bridges to reach the channels of the river, losses of permanent-way in sudden
floods, maintenance of ferry boats and staff and fare to work them, stations and staff
to work them on both banks of the river, quarters for the ferry and station staff and
delays in crossing vehicles and wagons especially in times of heavy traffic be taken
in account, the annual cost will 1 feel certain not amount to less than Rs. 1,50,000

orsay ... 61,000

242 feet clear spans cost of 1 pier—

16 tons iron in well curbs and bund iron at 350 per

62,000 cubic feet sinking at 25 per 100 cubic feet k mton 12’288
6,700 3 cement concrete at 80 per 100 cubic feet ... 5,360

12,900 £ mortar concrete at 25 per 100 oubic feet ... 3’225

85100,  brickwork in mortar at 50 per 100 cubic foet. 17,550
7600 »  brickworkin coment at 100 per 100 cubio fest., 7,600

91800 o  briokwork in piers at 50 per 100 aubio fect ... 10,900
5500 .  Ashlar masonry sb 1/8 por 100 cubio feet . 3,750

50000 .  stone pitching ot 10 per 100 cublo foct .. 5,000

Total ... 74,485

Add 10 per cent. for contingencies 7,445

—_—

Total cost 1 pier 250 feet spans ... 81,930

B g

or Ay ... 82,000
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per year, which capitalized at 4 per cent. would represent Rs, 37.50.000, o ?
sum’of Rs. 37,590,000 be added the original cost of the ferry Rs, ido. this

: 11,00,000, th :
capitalized cost of the ferry would be Rs. 48,560,000 against Rs, 53,00”00’0 for o f)r‘lt(;;zl
10. If the figures T have given above are even approximately accurate, the case

in favor of building the bridge is overwhelming, and at all events a case has been made
out which I think shows that the cost of building a bridge should be fully investigated
and compared with the capitalized cost of maintaining and equipping a ferry before the
latter is decided uvpon. With the help of an Assistant Engineer to make surveys and
take borings at Rajahmundry Mr. Spring should be able to make out an estimate for
bridging the God4vari in a few months and orders might be issued to Mr, Walker to
this effect and the Government of India informed of the action taken.

P.8—S8ince writing the above T have ascertained that the annual cost of
maintaining the ferry over the Indus at Sukkur was 12 lakhs,

—_—

Submitted to Government.

Order— dated 23rd October 1890, No. 1585 R., Public Works.
Ordered that the Government of India be addressed.

(Here enter No. 1586 R., dated 23rd October 1890.)

(True Extract.)
(Signed) T. GRACEY, Lieut.-Colonel, R.E.,
Offg. Joint Secy. to Govt., F. WD,
Railway Branch,

Letter fl;om the Officiating Joint Secretary to the Government of Madras, Public Works
Department, Railway Branch, to the Secretary to the Government of India,
Public Works Department, dated 23rd October 1890, No. 1586 R,

I am directed to forward copy of a note by the Officiating Consulting Engineer,
Madras, on the comparative cost of a bridge and ferry over the G(_)daiv.arl river at
Rajahmundry, from which it appears that a bridge of 30 spans of 200 feet is estimated
to cost Rs. 53 lakhs or Rs 49,50,000 in cash, omitting Rs. _3,50,0()9 the estimated
value of the tools and plant which will be gvgllable for the_ Kistna bfldge works, and
that the estimated capitalized cost of maintaining the ferry is Rs, 48,50,000,

2. His Excellency in Council is of opinion that if these i_igures. are even appro-
ximately accurate a compléte case has been made out for the immediate construction
of the bridge, but as the figures are admittedly put forward on incomplete data he
considers that sufficient has been shown to call for a comp'lete.lrfvestlgation into the
relative cost of building a bridge and establishing and maintaining a ferry over the

Godévari at Rajahmundry. : S

3, His Excellency is of opinion that the 1nvest1g‘at10ns_connected with the projects
ghould be placed in the hands of Mr. Sprlr}g, the l&x(?cutlve Engineer, who has ast
submitted satisfactory proposals for bridging the.I_{lstna at Bezvdda. My, Spring
could prepare his proposals under the general supervision of Mr. W alker, the Kngias
in-Chief of the East Coast Rallway, and would OPly ioed the anaiatinicy of Lo o g
enced Assistant Engineer W'l'(h one or two SUbOI‘dlnaFes b ke Borings it e e
the requisite plans and estimates. ~ A complete project could probably he i b
six months at a cost not exceeding Rs, 10,000 to Rs, 12,000,

4. His Exceilency in Council does not consider it necegs
into a detailed description of the advantages that a brid ge
Rajahmundry would have over a ferry, those adyvantages being su

ary to enter at length
over the Goddvari at
fliciently obvious. Ife

A A i
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therefore trusts that the Government of India will sanction the proposal now made to
fully investigate the question and will grant the small sum of money required to meet
the expenditare that must be incurred.

Read also the following paper :—

F the Officiating Under-S retary to the Government of India, Public Works
g e])epa:::néz% (Rzif;aye%on;ymction), to the Joint Secretary to the Govern-
ment of Madras, Public Works Department, Railway Branch, datgd Calcutta,

17th November 1890, No. 1012 R.C.

irected to acknowledge the receipt of your letter No. 1586 R., dated 23rd
Octoge:nllS%I{)?cfoiwag;igg zv:lotegby the Officiating Consulting Engineer for Railways,
Madras, on the comparative cost of a bridge and of a ferry, respectively, over the
Godévari river at Rajahmundry, East Coast Railway, and proposing that the question
should be fully investigated.

2. In reply, I am to say that the Government of India has no objection to the

proposed investigation by such of the East Coast Railway staff as the Government of

nsider best, and that the costof these investigations should be charged
iﬁ%:: glzycﬁonstruction g’rant for the East Coast line and debited against the head -
¢ Preliminary expenses.”

I

OrpEr—dated 5th December 1890, No. 1948 R., Public Works.

Communicated, with reference to endorsement ltTo. 686, dated 16th October .1890,
to the Consulting Engineer for Railways, who is directed to call upon Mr. Spring to
report what staff he will require to fully investigate the question of bridging the
Godéveri at Rajahmundry and to furnish an estimate of the cost thereof, as also an
estimate of the cost of carrying out the investigation.

2. The Consulting Engineer will forward a copy of these Proceedings to the
Engineer-in-Chief, East Coast Railway, for information.
(True Extract.)

(Signed) T. GRACEY, Lieut.-Colonel, R.E.,
Offg. Joint Secy. to Govt., P.W.D,,
: Railway Branch,

To the Consulting Engineer for Railways,
s, » Examiner, East Coast Railway Accounts.

Exd. J Moses.
Spare Copies
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Bridge or a Ferry over the
Godavari River at
Rajahmundry

Investigation of the proposal to construct
a —, sanctioned by the Government of India

with remarks.
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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Railway,
Read the following papers :—

From the Officiating Joint Secretary to the Government of Madras, Public Works
Department (Railway Branch), to the Secretary to the Government of India,
Public Works Department, dated 30th October 1890, No. 4437 C.

I am directed to suggest that that it would probably facilitate work if powers of
an Engineer-in-Chief were given to Mr. F. J. E. Spring, Executive Engineer of the
Kistna bridge, and if he were to work direct under the Consulting Engineer at Madras.

2. There is no railway communication between Mr. Spring’s head-quarters at
Bezvdda and Waltair, the head-quarters of Mr. Walker, the Chief Engineer of the
East Coast Railway, and cases requiring reference to Government under present
arrangements cannot be answered in much less than a month, whereas if Mr. Spring
were working under the Consulting Engineer orders could be obtained in 4 days.

3. 1t is also considered that periodical inspections of the bridge works could be
more conveniently carried out by the (onsulting Engineer, Madras, than by the Chief
Engineer of the East Coast Railway, as the latter must undertake a journey of 10 days’
duration before reaching the bridge, whereas the former can reach Bezvdda in less
than 36 hours. -

4. 1 am therefore to request that the Government of India will grant the powers
of an Engineer-in-Chief to Mr. Spring and that approval may be given to the proposal
of the Government of Madras to place him under the Consulting Engineer, Madras,
who will be directed to inspect the works not less than once each quarter.

—

From the Under-Secretary to the Government of India, Public Works Department
(General), to the Joint Secretary to the Government of Madras, Public
Works Department, Railway Branch, dated Calcutta, 18th November 1890,
No. 3188 G.

With reference to your letter No. 4437 C., dated the 30th October 1890, I am
directed to state that, for the reasons explained, the Government of India approves of
the proposal of the Madras Government to place Mr, F. J. E. Spring, Lxecutive
Engineer, Kistna Bridge works, East Coast Railway, directly under the Consulting
Engineer at Madras, with powers of an Engineer-in-Chief. I am to add that, from
the date on which this arrangement comes into effect, Mr. Spring will receive a local
allowance of Rs. 100 per mensem. :

OrpEr—dated 5th December 1890, No. 1951 R., Public Works.

Forwarded to the Consulting Engineer for Railways, for information and com-
munication to the Engineer-in-Chief, East Coast Railway, as also to Mr. Spring, whose
charge will be from the junction with the Southern Mahratta Railway to the north
distant signal of Bezvida stations '
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Exd. T. K, Narayang Aiyangar,
Spare Copies
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